The role of posture in determining the segmental spread of blockade after epidural injection of local anaesthetic solution was first suggested by Bromage when he showed that an increased volume was required to achieve a given segmental level when the patient was in the sitting position.) In obstetric analgesia, the significance of posture in epidural blockade was alluded to when Hew et af2 revealed an increased percentage of patients with adequate analgesia when patients were turned onto the opposite side after epidural administration. be restricted to the upper side after epidural injection in the lateral position. By contrast, Shanks 4 in 1968 described four cases in whom unilateral epidural analgesia was produced on the dependent side only. Later studies showed that placing the patient in the lateral position for 15 minutes 5 or 30-35 minutes 6 appeared to block both sides, with marginally better sensory blockade profile on the dependent side. These studies however, were not double-blind, and lying the patient on the side for 30-35 minutes would pose practical logistic problems in the busy operating schedule. We report a prospective double-blind study of the effect of lateral posture on epidural blockade when the posture is maintained only during the brief period of epidural administration of local anaesthetic drugs.
The role of posture in determining the segmental spread of blockade after epidural injection of local anaesthetic solution was first suggested by Bromage when he showed that an increased volume was required to achieve a given segmental level when the patient was in the sitting position.) In obstetric analgesia, the significance of posture in epidural blockade was alluded to when Hew et af2 revealed an increased percentage of patients with adequate analgesia when patients were turned onto the opposite side after epidural administration. However, Bromage 3 found that analgesia may be restricted to the upper side after epidural injection in the lateral position. By contrast, Shanks 4 in 1968 described four cases in whom unilateral epidural analgesia was produced on the dependent side only. Later studies showed that placing the patient in the lateral position for 15 minutes 5 or 30-35 minutes 6 appeared to block both sides, with marginally better sensory blockade profile on the dependent side. These studies however, were not double-blind, and lying the patient on the side for 30-35 minutes would pose practical logistic problems in the busy operating schedule. We report a prospective double-blind study of the effect of lateral posture on epidural blockade when the posture is maintained only during the brief period of epidural administration of local anaesthetic drugs.
MATERIALS AND METHODS
Patient selection and study design are as described in an earlier study.? Briefly, sixty healthy patients, classified ASA I or II and undergoing lower abdominal surgery were randomly allocated into 5 groups of 12 each, to receive a different local anaesthetic solution as shown in Table 1 . A double-blind method was used to study the onset and duration of blockade after epidural injection. The study was approved by the Committee on Clinical Investigation of the Flinders Medical Centre.
After a detailed explanation of the protocol, informed, written consent was obtained on the night before surgery. Each patient was premedicated with 10 mg diazepam orally, two hours before surgery. Prior to commencing the epidural block, an intravenous cannula was inserted and one litre of balanced salt solution was administered by the time surgery commenced. Blood pressure and heart rate were recorded by sphygmomanometer and palpation, respectively, prior to, and every 5 minutes following the epidural injection. Two thermistor probes were taped to the plantar surface of each great toe and connected to a two-channel telethermometer with chart recorder to monitor progress of sympathetic blockade.
With the patient placed randomly either in the right or left lateral position, an anaesthetist administered the epidural blockade in the absence of the assessor, at the LI-2 interspace, using a single-dose technique. A standardised volume of the 20 ml local anaesthetic solution was administered via an 18 swg Tuohy needle at a rate of 1 mllsecond and with the bevel of the needle facing caudally. The patient was then turned supine immediately and a separate assessor entered the room to commence testing of sensory and motor blockade.
Sensory blockade at each dermatome was assessed every 2 minutes for 20 minutes and then every 5 minutes until surgery commenced at 40 minutes. Partial sensory blockade was defined as loss of pin prick sensation and complete sensory blockade as loss of touch sensation. Latency of onset and duration of sensory blockade were as defined in an earlier study.? Motor blockade in the lower limbs was assessed every 5 minutes by testing power at each specific joint which was regarded as equivalent to the following myotomes: L2 -hip flexion; L3 -knee extension; L4 -ankle dorsiflexion; L5 -big toe dorsiflexion; and SI -ankle plantar flexion. Intensity of motor blockade was recorded as myotome score, which was the number of myotomes blocked from 0 to maximal 10 (i.e. 5 myotomes in each limb).?
Forty minutes after epidural blockade, light general anaesthesia was induced with methohexitone and maintained with nitrous oxide/ oxygen/halothane. Postoperatively, clinical evaluation of sensory and motor profiles were continued in the Recovery Ward for a further period of 4 hours, as described.?
Earlier studies have shown similar onset of sensory blockade for all of the 5 groups of local anaesthetic solutions employed, but a positive correlation was found between duration of sensory blockade with increasing dose of bupivacaine.? Therefore, in this study, data from all 5 groups (60 patients) were collectively analysed with regard to sensory onset profile, and individual group analysis only undertaken for sensory duration profile. However, each patient served as his own intra-subject control for comparing data from the upper side against the dependent side. Statistical analysis was performed on a digital computer (Digital Equipment Corporation, DEC-IO® ) using the Statistical Package for the Social Sciences method (Wilcoxon test).8 A probability of p <0.05 was regarded as statistically significant.
RESULTS
Thirty-seven women and twenty-three men were studied, with a mean age of 41 (SO 14) Table 1 . Mean duration of operation was 47 (SD IS) minutes.
Sympathetic blockade
Initial rise and time to maximum rise in temperature of the big toe on the dependent side, S (SD 1) minute and 25.5 (SD 2.1) minutes respectively, were faster than on the nondependent side, 10 (SD 1) and 27.8 (SD 2.0) minutes, respectively ( Table 2 ). The duration of maximum rise in temperature was longer on the dependent side, lS2 (SD 101) minutes than on the non-dependent side, 153 (SD 93) minutes. However, there was no difference in the degree of rise in temperature on both sides (7.7-7.S 0c).
Sensory blockade
Intial onset of sensory blockade was faster on the dependent side by 1 minute and 3.1 minutes for partial and complete sensory blockade spinal segments more on the dependent side ( Figure 2 ). There was no difference in the uppermost level of spread of sensory blockade nor in the onset of ± 4 segment spread, that is the time at which 4 sensory segments above and below the level of injection were blocked ( Table 3) . Duration of partial and complete sensory blockade, defined by ± 2 segment regression and ± 4 segment regression 7 , was similar on both sides (Table 3) . However, significant difference (p <0.05) was obtained for the duration of sensory blockade at each dermatome level from T6-L4 inclusive and T8-L3 inclusive for partial and complete blockade respectively (Figure 1 ). For these dermatomes the mean duration of partial and complete sensory blockade was 14 (SD 7) minutes and 20 (SD 6) minutes respectively, longer on the corresponding dependent side. No consistent difference was found in duration of sensory blockade at any dermatome when the 5 groups were analysed separately.
Motor blockade
Initial cnset of complete motor blockade was more rapid on the dependent side when all 60 patients were analysed together (Table 3) . 114 (58) 113 (57) 88 (42) 90 (41) 160 (61) 150 (53) 126 (45) 125 (48) 10.9 ( 8.7) 12.3 ( 7.9) 18.6 (10. Likewise, the mean myotome score for complete motor blockade was consistently greater at all time intervals up to 40 minutes on the dependent side (p <O.OS, Figure 3 ), increasing from a mean difference of 0.1 at S minutes to 0.4 at 40 minutes after injection.
DISCUSSION
Segmental spread of epidural blockade is affected by numerous physiological and pharmacological factors.I.3· 9 ,IO,1I These factors were minimised in our study by standardising the epidural technique, volume and rate of injection of local anaesthetic agents and having the same person assessing the extent of neural blockade in all patients. The study was ca;ried out in a clinical setting as would occur in many operating schedules whereby after administration of epidural blockade patients were turned supine and positioned for surgery without any unnecessary delay.
Our study showed that gravity does play a significant role in determining sensory and motor blockade, when the epidural was administered in the lateral position. The dependent side had a shorter latency, not only for initial sensory onset (1.0 and 3.1 minutes respectively for partial and complete blockade), but also for most of the dermatomes around the site of administration of the epidural (TS-L4 for partial and Tg-L4 for complete sensory blockade). This applied to data pooled for all S groups of local anaesthetic solutions used in the study, i.e. 20 ml 2070 lignocaine, O.SOJo bupivacaine or mixtures of lignocainebupivacaine in ratios 1:3,1:1 or 3:1 (all with 11200,000 adrenaline). These results agree broadly with a study by Grundy et at. 5 using 20 ml 0.7SOJo plain bupivacaine, where partial sensory blockade (loss of sharpness of pin prick sensation) appeared 2 minutes earlier on the dependent side. Apostolou et al. 6 found an earlier partial sensory onset of 1.6 minutes on the dependent side using 20 ml 2070 lignocaine with 11200,000 adrenaline, although the difference in latency was noted to be less with a smaller volume (IS ml) ~f lignocaine. It would therefore appear that the difference in the latency of sensory blockade between the dependent and non-dependent side would be greater with increasing the volume of local anaesthetic agent used, and would be more marked with complete rather than partial sensory blockade. Grundy et al. 5 did not find any significant difference in the onset times in the dermatomes close to the site of injection (upper lumbar dermatomes) despite significant differences in the dermatomes further away from the injection site (lower lumbar, sacral and high thoracic segments). This is in contrast to our study, where significant differences were found in dermatomes close to the injection site (lower thoracic and lumbar segments). Our study would therefore suggest that a more rapid onset of sensory block could be achieved by lying the patient on the operative site during the administration of the epidural and injection of the local anaesthetic solution close to the operative dermatomes.
Duration of sensory blockade was also longer on the dependent side around the site of injection (T6-L4 for partial and TS-L3 for complete blockade), the mean prolongation of sensory analgesia being 14 (SD 7) minutes and 20 (SD 6) minutes for partial and complete blockade respectively, when all S groups were analysed together. It would be useful to establish the degree of prolongation of analgesia with different local anaesthetic agents in the S groups; unfortunately, the number of patients in each group in this study was too small to reveal any statistically significant difference, when the 5 groups were analysed separately. Grundy et af.5 demonstrated that with 0.75070 bupivacaine, lying the patient in the lateral position for 15 minutes prolonged analgesia (partial) by 75 minutes. Keeping the patient in the lateral position for a longer period of 30-35 minutes 6 did not markedly increase this prolongation of analgesia -20 minutes increase with 2070 lignocaine.
Various workers 12 ,13 using contrast media with radio-isotope tracers to illustrate the radiological spread of local anaesthetics in the epidural space demonstrated complete absence of posture effects on the spread. Bromage 1 found that larger volumes were required to reach the same dermatome level when patients were in the sitting position. Cousins 14 found that blockade of SI segment was significantly more frequent, when the sitting position was compared to injection in the lateral position. The extent of analgesia as defined by the number of spinal segments with complete sensory blockade was found to be greater on the dependent side in our study. This is consistent with the findings of other workers in surgical patients 5 ,6 and pregnant women l5 and epitomises the distinction between influence of gravity on macroscopic spread of radiological contrast solutions as opposed to its influence on the pharmacologic effect and clinical response.
Our study confirmed impressions of Grundy et al. 5 that complete motor blockade occurred not only earlier but also was more intense on the dependent side. This would be important if adequate surgical muscle relaxation is required on the operative site.
In conclusion, the results of this study indicate that lying the patient on the lateral position only during the administration of the epidural blockade is followed by a more rapid sensory and motor blockade on the dependent side. Although these differences may be of minor clinical significance, the more profound motor blockade on the dependent side would be of clinical value for operative purposes. We ther"efore recommend lying the patient on the operative side during administration of epidural for increased efficacy of epidural neural blockade.
